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A SCENARIO FOR AN
ECOLOGICAL DISASTER IN
THE DESERT —

A TRUE STORY FROM
NORTHWESTERN MEXICO
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CLEAR-CUTITINGOF GIANT-CARDON CACTI TO- MAKE

ROOM FOR‘AGRICULTURE IN BAJA CALIFORNIA
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THREE YEARS AFTER CLEAR-CUTTING OF CARDON




LONG TERI\/I DESERTIFICATION

(AI’OUT 20 YEARS AFTE’R CLEAR CUTTING)
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IYPICAL SQIh EROSION@N MOD_ERATE SLQPES




DUST DEVILS FORMED ON ABANDONED
LANDS DURING A DRY SUMMER
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UNPAVED STREET. COMMON IN
RURAL NORTHWESTERN I\/IEXICO

LA PAZ HAS OVER 200 km OF UNPAVED STREETS
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- #Our proposal for an environmental solution

ok i S ok i S ok i S vl ; S vt
; . . . . A

Re vege@te abandq;ned agrlcuqltural Iand

3{1 g
Wlth cac’u and desert trees and COntroI

urbarr dust creaﬂng areas ihw ; g

o Fdr rurai areas many cac%n are

y TRl

] f excellgit 1op- SOlStab'“ZEf 5 f

I . -
£ -
L 1

:'ri.é.j.-'l-. - : .-"-."-:

el g # R

=T ) # R

==Y #



g arborescent Cactl for.__#_...;._ Sl

e .-.'aw_."‘.. = Y, y Pt T _-"‘.. S AR Ol Y

o . ' f ; it b ":%;_ C A . ".r..r". ) g . ot ".H.r". ]

~-°NUMEROUSMH i e e iai e
A i e | i o AN

5' i
] -
) S A :

_:':_f' - So if they are stich “dream™
| plants i ’why haven t. they been |

-l
-i- i ; -i- i
JI-'_ : 3'-'_ : JI-_
| 'P 'P
o id l. i id

'**1,

5— .'{ £ |
sed? SRR U
o) S SRS h Sz, oY h Sz, oY Sy eNE

1
i
x
£
T
a



Ly i T o ALY
:{ - - : "{ E . .'{ 3 ,
s " PR % s %

4 uif =k 4 gl s O 4 uif =k

. ALf_ ARE VE‘R¥ SI__OW f
GROWERS A s o< b s

L R ]

°MA3(NY HAvé PG)OR AéILlTY
‘AS SEEDLINGS fro BECQME

ESTABLISHED AT T

i 1
= = . =
R 4 Ll 4 " o L

. "._ By ; ."-“"'._ By ; D A
- s R ] JI-_I_'__

" vy =

G0 Tl TH s YGUNG CARDONIS

VER 100 YEARS QLD....

0 o e T T




j

Pr_"'osed solutl@n
Major |s%ues in dgsert ref@(estatlep

L ._;‘._‘.. 'ﬁ i E et ._;‘._‘.. 'ﬁ i E et ._;‘._‘.. 'ﬁ i E et ._;‘._‘.. 'ﬁ i E et .'.;"-." 'ﬁ
b -,ﬁ_'-.m Ml '_.h-._"_.--‘ Ml '_.h-."_.--‘ Ml '_.h:\._".-"' S o e

\/ How to estabhsh a desert plant p@pulatlon

¥y Hoyv-ato mcrease surVIval of plants after transfernng_;.;;-
themf[o the/ Slte s s 0 e ’; Hoss

x ’H‘ow to enﬁance thenﬁ’ growth reI%tlve to thé

natu r=a|“growth @f Vegetaﬂon

el g # T it # R4

: 5N
e -y #



e "' %

e 1*' .:'I':_

Possm’ie microfz)lal selutlonsi? ’; “.

-"f'

A ! 1*' .:'I':_

; ¥ R
B g
= y-

Py 5 a4 1* T ?II:.
[ ?

..-:--

";

Py 5 a4 1* T ?II:.
[ ?

e 1*' .:'I':_

X K "__. 3t -I
- "

.--_ '_:._ -

"; 1

| Ay "

Py 5 a4 1* T ?II:.
[ ?

ol 1 1*' .:'I':_

i-* ‘F: L

-
1 I-" L

:;f.

S L

3 s [y L
Tﬁl - ; .-"..'--:

H » o
Ly "'

£33 5 Aftlﬁ(:lal modulahon of d‘esert planfts thh
~beneficial microorganism (bacteria and

mycoﬂhlzae fu'lgl alone apd mlxed) A

: :' @ -._'..- I

\/ I\/I|m|c typlcal vegetatlon reproductlon pattems |n i
me desert (nurse treer m|crob|alwlcro ecosystem)

.\, .
.- -|" i ! a
e T -
--".'_.'l':'l"q:;_ - e
T 5 B,

- - i
-':'rﬁ-]-. I, ; '___"_-_:'r-" '|.



'NOCUL'ATI ON "OF CARDON
CACTUS WTH Azospirillum

Xl Puent e:and Bashan, 1993 Synfioss




I . o
Ly "'-

EFFE(;T OF INOCULATION WITH AZOSPIRILLUM ON .
CARDON CACTUS GROWING IN SOILS OBTA“iNED
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Increase in the volume of cardon cactus,
grown in an eroded area, and inoculated
with Azospirillum brasilense

Inoculated

Naturally grown

Noninoculated

1 5 9 13 17 21 25 29 33 37 41
3 7 11 15 19 23 27 31 35 39

Months

Increase in volume (%)
()]
o

Bashan et. al. 1999. Can. J. Microbiol.
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SURVIVAL OF Azospirillum IN THE

— RHIZOSPHERE AND BULK SOIL OF

S
REVEGETATED AREA OF CARDON CACTUS
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Soil.erosion and soil reclamation
with and witheut cactus cultivation
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Distribution of small roots in the uppermost
5 cm topsoll in rainy and dry seasons 2.5
years after transplanting

Pachycereus
pringlei

Soil surface / Rainy Dry

LA %

Depth (cm)
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Distribution of small roots in the uppermost
5 cm topsoll in rainy and dry seasons 2.5
years after transplanting

Pachycereus  Stenocereus
pringlei thurberi

Soil surface / Rainy Dry Rainy Dry
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Distribution of small roots in the uppermost
5 cm topsoll in rainy and dry seasons 2.5
years after transplanting

Pachycereus  Stenocereus Lophocereus
pringlei thurberi schottii

Soil surface / Rainy Dry Rainy Dry Rainy Dry
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CONCLUSIONS OF THIS STUDY

Natural Inoculated



® Had a high survival rate
® Developed more rapidly

Compared to: uninoculated control cacti and
natural vegetation during 3.5-years



® Soil erosion Iin the experimental
area ceased.

e® Small, but significant soll
accumulation occurred.
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QARD@N CACTLGROWING IN.ROCKS I THE ABSENCE 08 S@It
AN EXAM?LEOFROCK&NEATHERINGf PLANTS

..-".'_:'fﬁ_'l_. o, ] ..-".'_:'fﬁ_'l_. o, ] ..-'..-_:'rﬁ_l. ]

e -y # :
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CACTUS GROWING IN ROCKS INTHE ABSENCE OF SOIL




. .':i.l-jf"f INTRACELEULAR COLONIZATION OF - '
CARD@N CACTUS ROOTS GROWING INI
ROCKS WITHOUT sow ""3* -1-
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Inoculation of alder seedlings growing in

crushed basalt with Frankia
(@ nitrogen-fixing bacteria)

Uninoculated
(L1, unpublished)
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